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783A Novel Local Circuit in the
Olfactory Bulb Involving an
Old Short-Axon Cell
Many local circuit interactions in the olfactory bulb in-
volve atypical dendrodendritic synapses. In this issue
of Neuron, Pressler and Strowbridge report a func-
tional analysis of a class of short-axon interneurons
in the bulb called Blanes cells. Blanes cells make
GABAergic axonal contacts onto granule cells and
may mediate a form of local feedforward disinhibition.
Within the field of olfaction, the traditional dogma has
been that most of the local circuit interactions that occur
within the olfactory bulb involve atypical dendroden-
dritic synapses. Many of these fascinating synapses
are formed between the main output neurons of the
bulb, the mitral cells, and axonless GABAergic granule
cells. In this issue of Neuron, Pressler and Strowbridge
(2006) report the first electrophysiological analysis of
a class of so-called ‘‘short-axon’’ interneurons in the
bulb called Blanes cells (Blanes, 1898). Blanes cells
are intermixed with granule cells in the bulb’s granule
cell layer, yet are distinct in that they have axons and
also differ with respect to their dendritic arborizations.
In cell pair recordings designed to determine their axo-
nal target, Blanes cells are found to form monosynaptic
GABAA receptor-mediated inhibitory connections onto
granule cells. An interesting electrophysiological prop-
erty of Blanes cells is a tendency to enter into modes
of persistent spiking lasting minutes or even tens of min-
utes; Blanes cells, in turn, can provide inhibitory drive
onto granule cells for similarly long-lasting periods.
This functional study of Blanes cells essentially re-
flects the second report in the last few years of a novel
local circuit mechanism in the bulb involving cells with
axons. Aungst et al. (2003) examined short-axon cells
in the superficial glomerular layer of the bulb. While the
details have not been completely worked out, it appears
that superficial short-axon cells are part of a feedforward
inhibitory path involving GABAergic periglomerular cells
that terminates with inhibition onto mitral cells. Here, ev-
idence is provided that Blanes cells also mediate a form
of feedforward inhibition (see Figure 1), yet a key differ-ence is that in this case inhibition is onto granule cells,
not mitral cells. Because granule cells provide inhibitory
inputs onto mitral cells, their inhibition by Blanes cells
could effectively disinhibit mitral cells. The part of this
model that is not exactly clear is what drives excitation
of Blanes cells. Experiments in the paper showing that
stimulation in the glomerular layer (the location of mitral
cell primary dendrites) excites Blanes cells suggest
that activation is through mitral cell axon collaterals, in
which case, inhibition would be truly feedforward. How-
ever, it cannot be excluded that Blanes cells are acti-
vated at least partly through centrifugal inputs (Yama-
moto et al., 1963).
During odorant responses, granule cells are believed
to mediate lateral inhibition and/or synchronization be-
tween different activated mitral cells (Mori et al., 1999;
Shepherd et al., 2004). How would GABAergic inputs
from Blanes cells impact these granule cell functions?
Electrophysiological results in the paper suggest that
Blanes cell actions might depend on the strength of the
stimulus coming from sensory inputs. Persistent spiking
in Blanes cells occurs specifically when they are strongly
stimulated. Under these conditions, the resulting inhibi-
tion of granule cells could underlie a long-term reduction
in lateral inhibition between mitral cells. Such a situation
might be useful for obtaining reproducibly strong re-
sponses or enhancing excitation in a group of mitral cells
receiving strong inputs. Because persistent spiking can
last many minutes, this mechanism could underlie a form
of olfactory memory, which at least mechanistically is
similar to working memory in the entorhinal cortex
(Egorov et al., 2002). With lower-intensity electrical
Figure 1. Feedforward Disinhibitory Path Mediated by Blanes Cells
Excitation of mitral cells (MC) leads to activation of GABAergic
Blanes cells (BC) through glutamate release at axon collaterals.
Blanes cells in turn inhibit granule cells (GC), which themselves in-
hibit mitral cells at dendrodendritic synapses (circled). Inhibition of
granule cells by Blanes cells could disinhibit mitral cells. (+) and
(2) indicate excitatory and inhibitory synapses, respectively. Not
shown is the mechanism of granule cell excitation, which occurs
at least in part at mitral/granule cell dendrodendritic synapses.
Attending to Remember
and Remembering to Attend
Attention and memory are intimately linked. Two func-
tional imaging studies in this issue of Neuron provide
novel evidence for this powerful, reciprocal relation-
ship. Turk-Browne and colleagues report that atten-
tion simultaneously facilitates the formation of both
implicit and explicit memories, while Summerfield
and colleagues demonstrate that memory for the
past can guide the allocation of attention in the pres-
ent. Together, these elegant studies reveal bidirec-
tional interactions between attention and memory.
In 1759, the English poet Samuel Johnson famously
noted that ‘‘the true art of memory is the art of attention,’’
capturing a central tenant of the workings of memory:
the encoding of an experience into memory is greatly
influenced by how attention is allocated during the expe-
rience. For example, everyone has likely experienced the
social embarrassment of failing to remember the name
of a new acquaintance met but moments ago at a party.
Often these awkward moments reflect a failure to en-
code the person’s name because at the time of introduc-
tion one’s attention was distracted by other thoughts or
stimuli in the environment. Consistent with such anec-
dotes, extensive behavioral research indicates that di-
vided attention at the time of learning results in dimin-
ished subsequent memory for an event relative to
when attention is fully dedicated during encoding. This
effect of attention appears to generalize across memory
systems, as attention influences learning within the ex-
plicit (declarative) memory system that supports con-
scious remembering of events (e.g., Craik et al., 1996),
as well as within implicit (nondeclarative) memory sys-
tems that allow the past to nonconsciously influence
subsequent perception and action (e.g., Mulligan, 1998).
While attention is critically important for effective
learning, the crosstalk between attention and memory
is a two-way street: memory for the past can serve to
guide how we allocate attention in the present. For ex-
ample, perceiving the action during sporting events is
often a challenge for viewers who lack knowledge of
a sport, whereas fans can rely on their memories of reg-
ular, highly predictable sequences of action to selec-
tively attend to portions of the unfolding visual input.
Such memory-guided allocation of visuospatial atten-
tion increases the likelihood that the fan will perceive
a developing backdoor cut, a catcher’s sign to the
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784stimulation, Blanes cells respond with pronounced after-
depolarizations that last only a few seconds. Under
these conditions, Blanes cells could mediate short-
term reductions in lateral inhibition or could potentially
have the opposite effect. Granule cells can engage in
‘‘classic’’ T-type calcium channel-mediated depolariza-
tions that are enhanced by prior hyperpolarization
(Egger et al., 2003). By providing transient hyperpolariza-
tions onto granule cells, GABAergic inputs from Blanes
cells could indirectly augment granule cell excitation,
leading to enhanced lateral inhibition or synchrony.
Among the remaining questions about these interest-
ing neurons, one of the most fundamental is related to
the strength of the inhibitory drive provided by Blanes
cells. There is little information about the number of
Blanes cells in the bulb, and there also remain several
other poorly characterized classes of short-axon inter-
neurons in the bulb that could subserve functions similar
to Blanes cells (see, for example, Price and Powell, 1970;
Schneider and Macrides, 1978). The most intriguing ex-
periment in the present study that suggests that Blanes
cells have significant action is one in which granule cell
spiking is shown to be reduced by electrical stimulation
in the granule cell layer, with an effect that is reversed by
a GABAA receptor blocker. Future studies will need to
resolve whether this granule cell suppression is due to
Blanes cells or other GABAergic interneurons. An addi-
tional issue is related to the anatomy of Blanes cells,
specifically the length of their axon. The axon length is
important, since space is of critical concern for olfactory
bulb processing. Anatomical studies have shown that
mitral cells are organized into discrete functional glo-
merular ‘‘modules’’ that correspond to single odorant re-
ceptors, with each module being a few hundred microns
in diameter. Blanes cells with short axons could mediate
disinhibition among mitral cells of the same glomerular
module or between nearby modules, whereas Blanes
cells with long axons could mediate disinhibition be-
tween widely separated modules. Because an odor is
known to activate widely separated glomeruli (Rubin
and Katz, 1999; Korsching, 2002), Blanes cells with
long axons could have unique functions in coordinating
different odor-activated modules. The combination of
detailed anatomical studies together with novel func-
tional methods hopefully will resolve some of these
issues.
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